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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical fiber, etc., which are 
suitably used for an optical communication system capable of sending 
and receiving a large amount of information at high speed. 
SOLUTION: This optical fiber has an internal core area with a refractive 
index n1 including the center of an optical axis, an external core area 
with a refractive index n2 surrounding the internal core area, and a clad 
area with a refractive index n3 surrounding the external core area, and 
the indexes of the refractive areas are so determined that n1>n2>n2. 
The internal core area is formed substantially of pure-quartz glass since 
to Ge is added, and A refractive index decreasing agent such as F 
elements is added to the external core area and clad area. The optical 
fiber has 4 to 15 ps/nm/km wavelength dispersion at 1550 nm 
wavelength and <0.190 dB/km in a wavelength range of 1530 to 1570 nm 
and, preferably, <0.185 dB/km at 1500 nm wavelength. 
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#«#0. 0 5ps/km" J T$O, SSl 550n 
mt*5tt-5ffi^2 Omm<pT?£>ffitff.l^fc# 1 . 4 d B 

.ft7 /mT&ofCo £>t, 02 l\Z7ff£tlZ>£.o\Z. ZCOM 
MM 5 ©ft? 7"f A©tei£S£:te $S1 5 3 0 nmT 
0. 1 8 4 d B/kmT7$>9, S51 5 5 0 nmT?0. 
18 0dB/kmTS>0, KS1 5 7 0nmT0. 17 

8 dB/kmT:$)-3 7to 

[0 0 2 8] mmm6 <DJt7 ita*?^MA n 

.^10. 4 0%T*0» ftfl^iAm^O. 08%T? 

[*jn7M2a^6. 3/imT$0, ^37S2b 
#3 1. ^bT, Z\<D$m.M6 0)%7 

7-f a*h afefii 5 5 o nm&tsw-seasiufepo. 1 

^ 8 OdB/kmTSiO, S*l 5 5 0 nmK&ttSifcS 
$M&0no. i ps/nm/km^t), jftfil 5 5 0 
nmtC&tt-S^HBUo— y^O. 0 5 4ps/nmV 
km77$)D. SSI 5 5 0 nmldfetf-S^— — 

SWWffl«d«6 6. 6/im 2 T$)f5s 2m*>>ht7iSEfi 
^16 7 8nm1?i0, y-7;i/*7bt7iS^l 3 
0 2 nmT$>0> SSI 5 5 0 nmldSifrSiiS^E— H 
tffilfiO. 05ps/km" ! Tcb 0\ SS 1 5 5 0 n 
m\ZH>tfZ>mf%2 OiraiKfrTOWfafeft^. 5 d B 
iZ7 /mT^^^o 02 2fC^$n-5<fc^lw, d©^ 
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mm6<D^tyr^ A'ofeSUA^Sx Sfil 5 3 0nml? 
0. 1 8 5dB/kmTcbt)> &&1 5 5 0 nmtO. 
1 8 OdB/kmTc&O, -KSl 5 7 0 nm-CO. 17 

[0 0 2 9] S«jfiW7®3t7r-f^i» JfcJBtJr*SAn 
i#0. 40m0. ttJBSr*BAni!&tO. 0 8%T 
f*in7£|2 a#6. ljzmT?*?K flo7£§2 b 
#3 0. 7wm-C*ofco ^UT. £<Z)|l|i?£0i|7 ©t£7 
7^f A*ta ifcRl 5 5 0 nm^tt-Se^l^O. 1 

8 4dB/kmT*^ i£*l 5 5 0 nm\Z$$WZ>®M 
5ffi&9. lps/nm/kraTSbO, $fil 5 5 0n 
mtC*5^^t!UD-y^0. 0 5 5 p s/nm'/k 
m^D. i£ftl 5 5 OnrntdSstt-S^E-F^-f— 
^#9. 6 Mm-?&9> S11 5 5 0 n mtC&fT-SI^ 
£f®8#6 7. 7/im'TcbO, 2mi?yht7$^ 
16 10 nmT&O. ^— 7>#>.y h:*7jfcg7&U 2 9 
1 nmT&O, ifcftl 5 5 0 nmfdiStt-Si^e— 
ffc&iO. 0 2 ps/km 1/i! T?$>i9> &ftl 5 5 0 nm 
fdiSf-j-S ffitfg 2 0 mm (J) T?©ffi tf«ife&i 12. 1 d B 
/mt$^L 02 3id^$n-5J;5^ d®^ 

j£0«7G)^t< ^©essafaa. ftftl 5 3 0 nm-e 

0. 18 9dB/kmTcbO. Kftl 5 5 0 nm1?0. 
18 4dB/km^0, $Sl 5 7 0nmT0. 18 
3 dB/km1f*-p7to 

[0 0 3 0] Cin6IOfiW4~7©>e7 7'f^ifiI*l 
*k SJI1 5 5 0 nmlr*5lt-5lS*5^ib6U p s/nm 
/kmEJLhl 5 p s/nm/kirLEATTcbO, J&RISB 
1 5 3 0 nm~l 5 7 0 nmlC*SVVTfiSSSife&iO. 1 

9 OdB/kmOTFT^D. 5 5 0 nmfc«J* 
eaa^biJO. 1 8 5 dB/kmOTT&ofco &*5. 

-eta jt^jataqpFiw:* 3 7St>aR i 
[0031] mmm&m o&t 

Zz&iiM LTW5«k o \Z, 012 fcjS2*ifcJH#r*7'n 
«tflKfe*vha<» resist ^T«^*«DK»* 

[0032] jmmm%yt&£3&&&v-XMM 

mmwioymmi/XTi* 1 ©susjaai?**. 025 
»a. % 2 sfesBgncD^tafli^^A 2 (dwt*5. 
ei 2 6 ia sg 3 mmmcDymm v^ta 3 ©«j£ei-u 
3b -So 

[0033] ei 2 4 fcjssnfc* 1 m&^oyymm^ 
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*Kflte3fc77-f/'W»&&0, &5l 5 5 0 amW 
3lfcR#ftb&i4 ps/nm/kmElil 5ps/nm/ 
kmETFT?*?), ifcRfgffl 1 5 3 0 nm~ 1 5 7 0 nm 
i£43^T£i£JSffc# 0 . 1 9 0 d B/kmEm?* 0 . 

SfSfctt, H1 550 nmK45ttS€3ai5fe& s 
0. 1 8 5dB/kmjy.TT&&. 

[0034] ei 2 5 tc^n/iis 2 ^mm<wmm^ 
xfA2 3t*^§s4 tjwwss 5 1 ©rai^»e36K 

i <d%-? 7 ^ a 1 1 h5mmmyt7 7-r a 1 3 t^st* 

&^£tUtfc©T:£><5„ 1103^7 7-^1 ltt, ±Jfi 

\si&&mm\z&2>yt7 7 '<rt-zdbz>x. «*i 5 5 

0 nmf::;fcft-5?fcft##b&*4 p s/nm/kmEli 1 5 
ps/nm/km£lTT*D, ifcBIBH 1 5 3 0 nm~ 

1 5 7 0nmtc:fe^Tfci£»£^0. 190dB/km 
#,TT*?>, 3»fc, ffiglrfi, JfcRl 5 5 OnmfC&tt 
sea&JJKfe&iO . 1 8 5 d B/km£rFT?&-5. SH83f 

mt7r^n \ 3*a mi^yr^ni i©&*#« 

£#^iB&SSEfi$HH:«*U * l ©?fc7 7-f A l l 
0, $i©3t7 7^A*i i©&fi3tf&feJ;rJ^fUp- 

yzmms. £©5ftn§5>75rA2-?fa %*im4 
&*>mi2tiMt&%i3~ Wb\z.%\v>yty7^n\ 1 

*&®L\std&\Z5fflMWty 7< A 1 3££3SSL.T. ^ 

[0 0 3 5] El 2 6 K^nfcfg 3 £A&gffi©3ti&ftS<' 
7.^A 3 )t«4 £3W»».5 £<DmZ7WSm 

l©3fc77-fAl ltiHfttMCt^T-f/^l 3t*2® 

lCWtt7T-f/tl 1^120^77-f Al 2-W? 

n*a ±sfiUfc*tatei?iBic«*3fe7 7-f/'n?»'3T, 

&S1 5 5 0 nmf£:fef7-5*fc5#fb&l4 P s/nm/k 
m£i±15ps/nm/«TOi9, &fitffiffll5 
3 0 nm~ 1 5 7 0 n mfC^T^^!^ 0 . 19 0 
dB/kmOTTi&t). ffiSUtt, ifcfil 5 5 0 

nmfci5W'5€3a«te5*0 . 1 8 5 d B/kmJJCFTeb 

vm&wtyy-ini 3 fa $10^77^*1 1 

t5i^2©^7 7'fAl 2©ft«MtS:t^di»a:* 

7 7-fA*i 2 ©5^7. d - ytzmwrntezftmy p - 

7^WLT*3f9, SBl®3t77-f/tl l*«fc^2©3t 
77^'l 2©?gfi^*5 £ kt;^7sP-7*li^r 

n*:«*t»a ai«e>K*i©3t77-<Ai n&eMufc 

«C*MWttWt7 7-f/tl 3«CttU Mf'*2©^7 
7<A*12«:^UT, 36*tt»5 S^c, 
^©3tiiffl->7.^A3Tfa ^i^8l5^e.Elffl$n7t 
«^7tfa »IC»203t77'f^l 2«re»Ufc«lr 

42? ftffimyty?'! a*i s««ttu 3ei^i©jt7 7-r 
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[0 0 3 6] »l~SS3gQtegl»**l-£ft<D 

$>^ 0 ;r;r-m> 3tfeMio. 20, 3 o-en^no 

©ft77"f/tl 1> JS2«Wfc77"fAl 2) 5 
5 0 nmKl*»*ifeR$Hft«:l 0 p s/nm/kmtb 
it. *Mtt»(lbt7 7"f^l 3©lfcgl 5 5 Onm&BW- 
?>$fi»tS- 1 0 p s/nm/kmtlfc, 3t 

Bm& 2 o is £ # 3 o ^n^n<D±fa<Dmm.-&fti&t) i 
t/^cc^T^r a*i 2-?-n j ?ncDSs^s^ i t-i^— t 

fefil 5 5 0 nml:i:fctt-5?fc§#fb5U 7 p s/nm/ 

[0 0 3 7] COHKlwSn-5J:^K:» %lWtB&&<0 
»>7.fAi^d;^eiMl OWu itttMOt)© 

m.&£tf&*3& 2 *HBeaB©3ieiflr>'^'r a 2 *«fcrfit 

tawnst 7 7 -r ;t*wtftjB 3 msm^^mm^T- 
a 3 *> «fc t^teasK 3 0 ^a^&^cDfi^^H 

[0038] s&, jBi-*3itt0W»wi*n«»ei 

«->^5 i A45J:t^6eaaS»4> $S1 5 5 0 nmlc*5lr* 
*»fi$Hlfe& s 4 p s/nm/kmjyji17*-52)E^6£^fii 

«'*BI6»9^l:ft*l*W"*^t«n'#6. mi~ 

jfcStgB 1 5 3 0 nm~ 1 5 7 0 nmKliS^TfcEl 
«5te&* 0 . 1 9 0 d B/km»T'C**2|5*M0eiBKH8 
•55t 7 7-< A^/S^TU-SOT, ?5bf y h U— h 

[0 0 3 9] 

mwnmm ell. saatttwufct*5 0, *f§w~ 

jftil 5 5 0 nmlCfctt-SifcS^tfc 
#1 5 p s/nm/km^TOiiltiaiJ. 

?fcS 1 5 5 0 nml:W^$fi5» 5 4 p s/nm 
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Ate, ifcKISlB 1 5 3 0 nm~ 1 5 7 0 nmKU*vo£ 
m&9d!}*0. l 9 0dB/km^T-C&-5d<hl::<i;rK 

[01] i 1 »Ii:i53t7 7^/^® 7 
7-i VHfeSSsfttH"*?**. 

[02] &imtfm]&i"&z>yt7 7^rt<D=i7m2 at 

fa&Sffl. (@ 1 5 5 0 nm) t<Dmt^^t^yy^^> 

[03] JBlia(0BIBK«*3t7 7'-fA©37fl2at 
$tf&7.D-:/ (@ 1 5 5 0 nm) tOKfRSrS^r^v' 

[04] »15fe«|g^fc«S#7 7-fA©37«2a4: 
P7-f — ;H*ft (@ 1 5 5 0 nm) iKDM^jS-T 

[0 5] SBlH«SBffiK«*3t7 7'f/t03 7S2at 
g@%Vfffi8t (@ 1 5 5 0 nm) tOW^S^t"^^ 

[06] Jgl*KBei8K«*3t7 7-f/ , «©37'S2at 

[07] »HtafigBlBlCfS<53t7T'f/1©37'tl2at 
ffilfSffc (@ 1 5 5 0 nm, @ 2 0mm*) iiCDH^^r 

^ [0 8 ] % i gg&g£i?s$*i«£Ettis0!i i ~ 3 ^n^n 
r^r/^^7c*«i^0^$>So 
[0 9 ] mmm 1 ©ft? 5~r A©eata^©ifc£#?£& 

[010] *ss^j 2 7 <i n<D&&&&0&&titi* 

[011] mmm 3<dK77^ /^©eaaKfeotSEStias 

(t4Sti^77T*5 0 
[012] SBZSEKegffiKffS^^y-f/^CDJBSf^D 

^ [01 3] &2$gmn\zm2>yt7 7^^^7%2 

a <h^fi^ (@ 1 5 5 0 nm) t0Hi^*ty77 

[014] ttzf&B&mzto&ytyT^ ft<z>tt7&2 

at^P-7° (@ 1 5 5 0 nm) tCDP^Sr^-T^* 

77T$5o 

[015] »2 3teSegliK«^7 7'f/1©F«ga7S2 
at'E—^y^ — JUPm (@1 5 5 0nm) tOM^^r 

[016] »2^i6jg«i^«*3t7 7'fA*©F«3n7S2 
ii? a t^)mm^ (@ 1 5 5 0 nm) £<Dm$h$:mt>7^ 
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